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(54) FUEL BATTERY-DRIVEN AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To eliminate the conversion loss and to 
improve the total generating efficiency by supplying DC 
power generated by a fuel battery directly to a power 
transistor provided in an inverter compressor, and 
driving the compressor. 

CONSTITUTION: A DC power source 017 from a battery 
body 01 1 is connected directly to the power transistor 
31 of an air conditioner. The transistor 31 forms 3-phase 
AC power 35 from the DC power source and supplies it 
to drive an inverter compressor 30. For example, 
solenoid valves 47, 45 are opened, and the compressor 
30 is driven. The compressed refrigerant is sequentially 
circulated in a closed cycle of a four-way valve 49, an 
air heat exchanger 41 as an outdoor side heat 
exchanger, a temperature type expansion valve 43, an 
indoor heat exchanger 40, a four-way valve 49 and the 
compressor 30, thereby cooling. Thus, power loss due to 
conversion is eliminated by obviating the DC/AC 
conversion of the battery and the AC/DC conversion of 
the conditioner, thereby improving the total generating efficiency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell drive air conditioner characterized by supplying directly the DC power 
supply generated with said fuel cell to the power transistor section prepared in said inverter 
compressor in the fuel cell drive air conditioner which drives an inverter compressor with the 
power supplied from a fuel cell, and was made to perform air conditioning, and driving said 
inverter compressor. 

[Claim 2] The fuel cell drive air conditioner of claim 1 characterized by carrying out with the 
warm water which the outdoor side heat exchanger which performs heat exchange of the 
refrigerant of said fuel cell drive air conditioner consisted of a hydrothermal exchanger arranged 
at juxtaposition, and an air heat exchanger, and heated the heat exchange of said hydrothermal 
exchanger with the exhaust air heat of said fuel cell. 

[Claim 3] The fuel cell drive air conditioner of claim 2 characterized by preparing the fan coil unit 
which it is arranged [ fan coil unit ] at said hydrothermal exchanger and juxtaposition, and 
circulates said warm water through a change-over valve. 

[Claim 4] The fuel cell drive air conditioner of claim 2 characterized by forming the controller 
which chooses the hydrothermal exchanger used as said outdoor side heat exchanger, or an air 
heat exchanger with the signal from the outside-air-temperature sensor which detects an OAT. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention drives an inverter compressor with the power source supplied from a fuel 
cell, and relates to the fuel cell drive air conditioner which was made to perform air conditioning. 
[0002] 

[Description of the Prior Art] Power is supplied from the fuel cell which generates electricity by 
making hydrogen and oxygen react through an electrolyte, a device is operated, and there is an 
air conditioner which was made to perform air conditioning. Drawing 2 is drawing showing a 
HVAC system with the air conditioner 013 which uses a fuel cell 01 as a power source. As 
shown in this drawing, a fuel cell 01 makes the hydrogen 09 which reforms the fuel containing 
the hydrocarbon of town gas 08 grade by the fuel reformer 03, and is obtained, and the oxygen 
014 in the air which took in out of atmospheric air react electrochemically, and takes out DC 
power supply 017 from a cell proper 01 1, and they are a direct current/alternating current 
(henceforth DC/AC). He is trying to generate AC power supply 015 by the converter 012. 
[0003] Moreover, the heat in the fuel cell 01 generated during a generation of electrical energy 
of a fuel cell 01 is absorbed by the warm water 019 supplied to a fuel cell 01 with a pump 018, 
and is discharged from a fuel cell 01 to a steam separator 02. In a steam separator 02, the heat 
generated with a fuel cell 01 is absorbed, and steam separation of the warm water 019 
discharged from the fuel cell 01 is performed, and since the taken-out steam 020 uses it for 
reforming of said town gas 08, it is sent to the fuel reformer 03 by it. moreover, warming used 
when some warm water 019 separated by the steam separator 02 is supplied to a hot water 
supply tank 07 with a pump 021 and it performs heating operation with the fan coil 010 — he is 
trying to heat a medium (warm water) 

[0004] In addition, the heat generated with a fuel cell 01 is made to absorb, the warm water 019 
discharged from the fuel cell 01 is introduced into a direct absorption refrigerating machine, and 
there are some which were made to perform air conditioning operation as proposed by JP,5- 
225993A 

[0005] On the other hand, as offgas treatment of the fuel reformer 03, while emitting the heat 
processed by the exhaust-heat-recovery heat exchanger 05 to atmospheric air by the outdoor 
heat exchanger 06, the condensed water 016 is collected to water-of-condensation tank 04 
grade, and is used as make up water of a steam separator 02. 

[0006] It is DC/AC about DC power supply as such a power source that can be used in a fuel 
cell 01. Since it is the AC power supply changed by the converter 012, In the thing using the 
inverter compressor 030 shown in an air conditioner 013 at drawing 3 It changes into DC power 
supply 034, and it is necessary through alternating current/direct-current (henceforth AC/DC) 
transducer 032 to change into AC power supply 035 of a three phase circuit, and to supply the 
inverter compressor 030 by the power transistor section 031, further, from AC power supply 033 
supplied. For this reason, DC/AC of a fuel cell 01 which changes DC power supply 017 from a 
fuel cell 01 into AC power supply A converter 012 and AC/DC in an air conditioner 013 A 
converter 032 is needed. Therefore, it is DC/AC while product cost becomes high. There were 
troubles, like total generating efficiency worsens with generating of the conversion loss in an 
exchanger 012, and the AC / DC converter 032. 
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[0007] 

[Problem(s) to be Solved by the Invention] This invention is DC/AC of a fuel cell, in order to 
cancel an above-mentioned trouble. AC/DC of a converter and an air conditioner A converter is 
removed, the direct input of the DC power supply from a fuel cell is carried out to the power 
transistor section of an air conditioner, and it is intermediate DC/AC. And AC/DC While 
measuring the cost cut by removal of a converter, a conversion loss is lost and let it be a 
technical problem to offer the fuel cell drive air conditioner which can improve total generating 
efficiency. 
[0008] 

[Means for Solving the Problem] For this reason, the fuel cell drive air conditioner of this 
invention was taken as the following means. 

(1) Without changing into an alternating current the power source of the direct current generated 
with the fuel cell, the power transistor section is supplied directly, and it changes into the power 
source of an alternating current in the power transistor section, and was made to drive an 
inverter compressor. 

[0009] Moreover, in addition to the means of the above (1), the fuel cell drive air conditioner of 
other this inventions was taken as the following means. 

(2) The outdoor side heat exchanger of the fuel cell drive air conditioner for performing heat 
exchange of a refrigerant was constituted from the hydrothermal exchanger and air heat 
exchanger which have been arranged to juxtaposition, it generates at the time of a generation of 
electrical energy of a fuel cell, and the warm water heated with the heat energy discharged from 
the fuel cell was made to perform heat exchange of the refrigerant in a hydrothermal exchanger. 
In addition, a refrigerant shall mean not only the cooling medium that cools harmony air but the 
heating medium which performs heating on these specifications. 

[0010] Moreover, in addition to the means of the above (1) and (2), the fuel cell drive air 
conditioner of other this inventions was taken as the following means. 

(3) The fan coil unit it was made to make a hydrothermal exchanger and juxtaposition circulate 
through the warm water heated by the exhaust heat from a fuel cell through a change-over valve 
was prepared. 

[001 1] Moreover, in addition to the means of the above (1) and (2), the fuel cell drive air 
conditioner of other this inventions was taken as the following means. 

(4) The outside-air-temperature sensor which detects an OAT was formed, and the controller 
which chooses either a hydrothermal exchanger or an air heat exchanger for the heat exchanger 
used as an outdoor side heat exchanger with the signal from ah outside-air-temperature sensor 
was formed. 

[0012] 

[Function] It becomes unnecessary for a power source required for the air conditioner which 
according to the fuel cell drive air conditioner of this invention equipped with the above- 
mentioned (1) means drives (1) inverter compressor and performs air conditioning to AC-power- 
supply-ize specially the DC power supply obtained with a fuel cell by supplying directly the 
power transistor section which is DC power supply and prepared the DC power supply from a 
fuel cell for the drive of the inverter compressor of an air conditioner. Thereby, it is DC/AC of a 
fuel cell. A converter and AC/DC of an air conditioner A converter can be lost and product cost 
can be reduced. Moreover, DC/AC A converter and AC/DC The power loss accompanying the 
intersection and conversion into dc of the power source by the converter is lost, and total 
generating efficiency can be improved. 

[0013] Moreover, since according to the fuel cell drive air conditioner of this invention equipped 
with the means of **** (1) and (2) in addition to the above (1) (2) hydrothermal exchangers and 
an air heat exchanger are arranged to juxtaposition and it considered as the outdoor side heat 
exchanger When it not only can perform heating operation with sufficient air conditioning 
operation and refrigerating cycle effectiveness when a load is low, but outdoor temperature 
becomes low and high heating capacity is needed using an air heat exchanger By putting the 
warm water heated by the exhaust heat from a fuel cell into the hydrothermal exchanger which 
constitutes an outdoor side heat exchanger, the refrigerating cycle function of heat pump is used 
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and indoor heating can be performed. This is cancelable, although that required heating capacity 
is no longer acquired had arisen in the heat pump type refrigerating cycle using the conventional 
air operated heat exchanger while frost took lessons from the heat exchanger, heat exchange 
capacity fell and effectiveness fell, when the OAT became low and carried out high heating 
operation. Moreover, in connection with exhaust heat of a fuel cell being used as heat energy of 
heating, the thermal efficiency as the whole HVAC system including a fuel cell can be raised. 
[0014] Moreover, since it is used also for heating operation with a fan coil, while exhaust heat of 
(3) fuel cells is used [ according to the fuel cell drive air conditioner of this invention equipped 
with the means of **** (1), (2), and (3) ] for heating by the hydrothermal exchanger in addition 
to the above (1) and (2), and also higher high heating capacity is acquired, the thermal efficiency 
as the whole HVAC system can be improved further. 

[0015] Moreover, according to the fuel cell drive air conditioner of this invention equipped with 
the means of **** (1), (2), and (4), in addition to the above (1) and (2), according to (4) outside 
air temperature and the operational status of an air conditioner, a hydrothermal exchanger or an 
air heat exchanger is chosen, heating operation is performed, and efficient air conditioning can be 
realized automatically. Moreover, a HVAC system can be made into what has good effectiveness. 

[0016] 

[Example] Hereafter, the example of the fuel cell drive air conditioner of this invention is 
explained based on a drawing. Drawing 1 is a HVAC-system Fig. to show one example of the fuel 
cell drive air conditioner of this invention. In addition, explanation is omitted, as long as the same 
thing as the sign shown in drawing 2 is the same as that of the thing explaining drawing 2 and 
there is no explanation top need for this example. Direct continuation of DC power supply 017 
from a cell proper 01 1 is carried out to the power transistor section 31 of an air conditioner 1. In 
the power transistor section 31, AC power 35 of a three phase circuit is made from DC power 
supply, and this is supplied to the inverter compressor 30 as an object for a drive. It carries out 
to air conditioning operation by changing solenoid valves 47 and 45 into an open condition, and 
driving a compressor 30. Thereby, the refrigerant compressed with the compressor 30 forms and 
circulates through a four way valve 49, the air heat exchanger 41 as an outdoor side heat 
exchanger, the temperature type expansion valve 43, indoor heat exchanger 40, a four way valve 
49, and the closed cycle of the order of a compressor 30, and air conditioning operation is 
performed. 

[0017] Moreover, heating operation changes the (1) solenoid valves 47 and 45 into an open 
condition, and a compressor 30 is driven. The cycle which circulates the compressed refrigerant 
in order of a four way valve 49, indoor heat exchanger 40, the temperature type expansion valve 
43, the air heat exchanger 41 as an outdoor heat exchanger, a four way valve 49, and a 
compressor 30, (2) It is carried out in two cycles with the cycle which solenoid valves 46 and 48 
are changed [ cycle ] into an open condition, and a compressor 30 is driven [ cycle ], and 
circulates the compressed refrigerant in order of a four way valve 49, indoor heat exchanger 40, 
the temperature type expansion valve 44, the hydrothermal exchanger 42 as an outdoor heat 
exchanger, a four way valve 49, and a compressor 30. Moreover, since a refrigerant flow rate 
required for each temperature type expansion valve 43 and 44 can be passed, a refrigerating 
cycle can be formed. 

[0018] The cycle of the above (1) with which it uses only the air heat exchanger 41 as the mode 
at the time of heating operation since the effectiveness of an OAT of a refrigerating cycle is in 
general good at the time of 10 degrees C or more is used. Moreover, using the air heat 
exchanger 41 and the hydrothermal exchanger 42, when an OAT is about 0-10 degrees C. when 
the high heating capacity at the time of a standup is required, the cycle of the above (1) which 
uses the air heat exchanger 41 when space heating loads decrease in number the cycle of the 
above (2) which uses the hydrothermal exchanger 42 is used together. Furthermore, since high 
heating capacity is required when an OAT is 0 degree C or less, it is carried out by the operation 
mode of the cycle of the above (2) which uses only the hydrothermal exchanger 42. If selection 
of this operation mode and language are replaced with and said, whether the air heat exchanger 
41 is used or the hydrothermal exchanger 42 is used as an outdoor heat exchanger The OAT 
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signal detected by the outside-air-temperature sensor 53 is inputted into a controller 52. By the 
controller 52, with an OAT signal, the elapsed time signal from the start up of a compressor 30, 
etc., operation mode is chosen, and an active signal required for the selected operation mode is 
outputted to the cooling fan of solenoid valves 45-48, the method valves 50 and 51 of three, and 
the air heat exchanger 41 with a signal line, and is performed. 

[0019] warming heated with the hot water supply tank 7 with the warm water 019 heated on the 
other hand by the heat generated in the fuel cell 01 during the generation of electrical energy of 
a fuel cell 01 — the warm water 29 as a medium is supplied to the hydrothermal exchanger 42 
and the fan coil 10 by the change of the method valves 50 and 51 of three through a pump 28. 
Change actuation of these method valves 50 and 51 of three is also performed by the controller 
52 mentioned above corresponding to an OAT and the operational status of an air conditioner. 
[0020] 

[Effect of the Invention] It becomes unnecessary to AC-power-supply-ize specially by 
connecting to the power transistor section the DC power supply obtained with a fuel cell by the 
configuration shown in claim 1 by the above explanation, according to the fuel cell drive air 
conditioner of this invention so that clearly. Thereby, it is DC/AC of a fuel cell. A converter and 
AC/DC of an air conditioner It is DC/AC, while being able to lose a converter and being able to 
reduce product cost. And AC/DC The power loss accompanying conversion is lost and total 
generating efficiency can be improved. 

[0021] Moreover, when outdoor temperature becomes low and it not only can perform heating 
operation with sufficient air conditioning operation which used the air heat exchanger and 
refrigerating cycle effectiveness when a load is low, but it needs high heating by the 
configuration shown in claim 2, high heating operation with the sufficient effectiveness in which 
the heat-exchange capacity by adhesion of frost which used the hydrothermal exchanger heated 
by the exhaust heat from a fuel cell does not reduce can do. 

[0022] Moreover, the thermal efficiency as the whole HVAC system can be further improved by 
the configuration shown in claim 3. Moreover, the thermal efficiency of a fuel cell can be 
improved further. 

[0023] Moreover, by the configuration shown in claim 4, according to outside air temperature and 
the operational status of an air conditioner, a hydrothermal exchanger or an air heat exchanger 
can be chosen, heating operation can be performed, efficient air conditioning can be performed 
automatically, and a HVAC system can be made into what has good effectiveness. 



[Translation done.] 
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